We present a series of cases of acute esophageal necrosis along with a video demonstration. The video captures a case showing the severity of necrosis of the esophageal mucosa; an orogastric tube easily passed through the esophageal lumen and into the right hemithorax. The series also demonstrates the severity of this illness, with an associated high mortality rate.
Introduction
Black esophagus is an endoscopic description of acute esophageal necrosis (AEN), a common final pathway for a number of conditions that can result in severe esophageal injury. This condition is often seen in the setting of critical illness, it is more commonly seen in older men and in patients with comorbidities such as diabetes or vascular disease. Commonly reported complications include perforation and stricturing.
Case 3:
A 72-year-old man with severe peripheral vascular disease, bilateral below the knee amputations, and left femoral-popliteal bypass graft presented with a left groin infection and exposure of his femoral popliteal graft which required surgical intervention. His post-operative course was complicated by a left groin hematoma and surgical evacuation and repair of the bleeding site. Two days later, the patient had melena with a 2-g drop in hemoglobin. Upper endoscopy revealed acute esophageal necrosis from the cricopharyngeus to the gastroesophageal junction, and biopsies showed inflammatory exudate and necrotic debris. The patient was managed conservatively with bowel rest and intravenous proton pump inhibitor. He recovered without complications and was discharged home.
Case 4:
A 25-year-old man with insulin dependent diabetes and hypertension presented with diabetic ketoacidosis, melena, acute anemia, and dysphagia. He used alcohol, cocaine, and cannabis multiple times per week, including as recently as within 48 hours prior to admission. Upper endoscopy revealed circumferential necrosis throughout the esophagus and a mid-esophageal stricture 5 cm in length that could not be traversed by the standard upper endoscope (Figure 2) . A gastrostomy tube was surgically placed and supportive therapy was provided. During his prolonged hospitalization, the patient underwent a series of Savary dilations, the first of which was 3 weeks after his presentation. His condition improved and he was discharged home, but continues to require serial dilations for a persistent esophageal stricture ( Figure 2 ).
Case 5:
A 64-year-old man with a history of hypertension, stroke, gallstones, and alcohol abuse presented to the emergency room with hematemesis and acute anemia requiring transfusion and intravenous fluids. Upper endoscopy revealed pan-esophageal necrosis with circumferential involvement distally. Despite admission to the intensive care unit and maximal medical support, he had rapidly progressive shock and multiorgan system failure followed by cardiac arrest and death. Video 1. Acute esophageal necrosis complicated by esophageal perforation due to orogastric tube placement. On upper endoscopy, black necrotic mucosa was found throughout the esophagus, and there was a disruption of the distal esophagus where the right pleural space could be entered with visualization of the right lung and parietal pleura. The free esophageal perforation was too large for endoscopic intervention. Watch the video: http://s3.gi.org/ media/links/Dellon_Video.mp4
Case 6: A 49-year-old man with asthma and hypertension presented with fevers, chills, weakness, and syncope that was attributable to endocarditis. His clinical condition deteriorated, with multiorgan dysfunction, melena, and acute anemia. Upper endoscopy revealed necrosis in the distal third of his esophagus (Figure 3 ). Due to overwhelming infection and progressive multisystem failure, his family decided to withdraw care.
Discussion
Acute esophageal necrosis (AEN), also known as "necrotizing esophagitis," is a rare but life-threatening condition that is characterized by a striking circumferential black appearance of the esophageal mucosa on endoscopy. This appearance is most frequently seen in the distal esophagus at the gastroesophageal junction, but can extend proximally at various lengths. This pattern may be attributed to a vascular watershed area and a lesser degree of vascularization in the distal esophagus.
1,2 Patients with AEN tend to be older men, as medical comorbidities including vascular disease, diabetes, hypertension, renal insufficiency, cardiac disease, pulmonary disease, stroke, and cirrhosis may be more common. 3 Younger adults with alcohol or substance abuse can also present with AEN. 4 As noted in the above cases, the vast majority of patients are symptomatic and the most common presentation is an upper gastrointestinal bleed with hematemesis or melena seen in up to 90% of cases. 3, 5 Mortality depends on the underlying condition and is variably reportedly in the literature from 15% to as high as 36% in some series. 1, 3, 6 Causes of death from underlying medical conditions have included systemic infections, sepsis, cardiogenic or hypovolemic shock, pulmonary embolism, and multiple organ dysfunction. However, causes of death specific to underlying esophageal diseases have been reported in less than 10% of cases. 2, 3 Similarly, in our case series, the 3 patients who did not survive their hospitalization succumbed to multi-organ failure.
While the exact etiology of AEN is unknown, several risk factors have been identified, including gastric outlet obstruction, infections, hyperglycemia, underlying malignancy, irradiation, shock, volvulus, Stevens-Johnson syndrome, acute alcohol abuse, malnourishment, and hypoperfusion. Hypoperfusion can stem from a variety of causes such as sepsis, cocaine use, or volume loss. Often, however, the pathological insult is multifactorial and results from a combination of local ischemia from hypoperfusion, increased acid exposure, and decreased esophageal clearance, which may exacerbate the course of disease process. 3, 5 The above-mentioned stressors coupled with a dampened mucosal defense with impaired esophageal barrier function can further promote AEN.
The diagnosis and extent of AEN can be determined endoscopically. Histologic data, while not required, can also be supportive. Pathologic examination can reveal necrotic debris, absence of epithelium, deranged muscle fibers, or granulation tissue with leukocytic infiltrates involving the deep esophageal layers. 2, 4, 6 Local complications related to AEN can include perforation, mediastinitis, and stricture formation.
Therapeutic modalities vary, but most authors agree that treatment of AEN should focus on supportive care to maximize organ perfusion, optimization of acid suppression with intravenous proton pump inhibitors, and treatment of infection or sepsis, if present, with appropriate broad-spectrum antibiotic coverage. Treatment of underlying medical conditions is also imperative. Early surgical intervention may also be required in cases of esophageal perforation and/or mediastinal abscess. 6 As illustrated by our first case, a high level of caution should be used in situations where naso-or orogastric tubes must be passed, given the fragility of the necrotized esophageal wall, and patients should remain nil-per-os. Likewise, considerations for total parental nutrition can be made on a case-bycase basis in order to avoid enteral feeding-related trauma. Overall, successful management requires multidisciplinary care with intensivists, gastroenterologists, and surgeons. If patients survive, esophageal strictures can be common (10-25%) and generally occur as early as 1 to 2 weeks after the initial diagnosis. The strictures may be refractory and require serial endoscopies with long-term dilation programs.
2,3,6-8 Figure 3 . Initial endoscopic appearance in case 6 showing black esophagus with a dusky appearance to the mucosa representing necrosis.
